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This inveation relates to the field of informatien re-

trieval in eenerad and more particularly to a retrieval-

" _

ment of scanning of the frame. In this

after commence
type of system, as in ihe heretalore discussed discrele area
display system, an associative memory is required.  Fur-
thermore, the system recessary for decoding and correlat-
ing the information derived from the photocell pencil is
complicated. This complexity gives rise 10 the need for a
compurer controller such that thi- iype of search system

- is not conducive 1o use in the less eluborate information

‘

system whercin displaved Kuman readable information

and couzd informution associated therewith is utilized in
a hizrarchical or indicizi system farmat 1o provide a real
time man-machine scarch method and system. : :

X.any various types of information retrieval systems
are currently ia use. In the usual information retrieval
system, a request s keyed into the system and cither a
hard copy output of the requested resulls or a display is
presented.  The request may bz by means of, for instance,
a numerical description or muy be in the form of kcy
word dascriptions.  In the latter case, a machine-type

search for matches is run which necessitates a large scale
. magnetic or similar type of store along with a search con-

trol proccssor or compuler. -“Fhis type of system is ob-
viously quite cxpensive and is therefore cconomically
restricted to large scale applications. A more funda-
mental shortcoming. however. is that orce a search is
instigated, it is entirely machine controtled such that
there is no indication to the requestor prior 1o com-
pletion of a search as o whether the scarch is being di-
rected toward ‘he desired end, ic. no man-machine
communication during the course of the search. .

Other problems with respect generally to keying or dial-
ing of addresses in any type of sys*em is that in the case
of a large system, there will bs 4n inconveniently lurge
number of digits in the addresses and, addjtionallv, the
necessity of keying in many addresses in the coursz of a
search may meke this task: quite lengthy and irksome,
as well as introduce mony errors, :

Several cfforts have bezn made recently to providé a
search 1ype of information storape and retrieval system
wherein man-machine cemmunication during the course
of a scarch is employed. One such type employs a trans-
parent conductive screen which is divided into a number
of discrete arcas.  Information arranged in accordance
with the format of the screan is projected onto the screen
and the search is performed by touching the area of the
screen associated with the search aren ol interest, At
first glance, this systém appears 10 be quite simple. How-

15

25

30

35

40

45

50

ever, one problem encountered in this type of system is

that of complexity with resultant expense. Firstly, an
associative memory (or cross index) is requized. That
is. in this type of system the cheice of the arca on the
screen must be associatcd with the partientar displey from
which the choice was made in order to derive am . dress
of the next display desired. ihis association is performed
in 2 memory storc or an associative memory. Secondly,
preparation of the displ.ys and later revision thereof is
a fairly complicated mater. This complex prablem, of
coune, increases at least in proportion lo the size of the
system. - Finally, in this type of system displays of graphic
material (e.g.. maps, ¥1_.) often must he artificially dis-
torted such that a referenced arex will fall within a sub-
arca of the display.

Ancther type of search-type information storage and
retrieval system is that utilized in’ conjunstion with a
cathode ray tubs viewing screen. When additional in-
formation concerning a subject being displayed on the
cathode ray tubs face is desired, a rhotocell pencil is
brought into .contact with the display adjacent the sub-
- ject, The aran enaticted ic identifiad bv the time lapse
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retrieval systems due to its high cost.

Ideally then, an information storage and retrieval sys-
tem for use in scarch-type applications should-allow inan-
machine communication during the course of a scarch,
For the sake of accuracy and convenience, this commu-
nication should take place Without necessity of keying or
dialing or similar type steps.  Moreover, the system
should, to allgviate expense and complexity, nol nccessi-
tate an sssociative merary.  Finally, the display 1o the
human operator shovld not be in distorted form. Other
desirable characteristics such .as operation ‘n & 1,0n-cOM-
puter, enviromment so that it cun te utilized in the less
sophisticated storage and search applications s, of ccurse,
desirable. :

It s therefore an objcet &f the present invention to pro-
vide a noyel information sterage and retricval system.

Another object of the praseat invention is to provide a
new search-type infcrmation storage and retrieval sys-
tem wherein & hierarchicai or indiclal search may be per-
formed without the necessity of keying or dialing.
~ Another cbject of the present inventirn is to provide
an information storage and retricval system wherein dis-

.played data is presented in a non-distorted ferm.

Another obizct of the present invention is to provide
an image storage and retrieval system wherein displayed
data o a- viewing screen has associated therewith an
optical code which is strobed with -an optical sensor to
provide search control signals.

Another object of (he present invention is to provide
an information storage and retrieva, system wherein in-
formation is displayed on a viewing screen along with
an associated optizal code which is strobed by means of
2 light sensitive element to cause presentation of a series
of hierarchicai indexes, the next lower, more detailéd level
being displayed to the vperulor as a resu't of his previous
choice.

The foregoing and other objects, fzatures and advan-
tages of the invention will be npparent from the follow-
ing morc particular description of preferred embodi-
ments of the invention, ss illustrated in the accompany-
ine drawings in which: . .

FIG. 1 is a view of a human operator conducting a
search on a 1ypical consale of the subject system;

FI1G. 2 is a Wown-up aiew of the information presented

" on the viewing screen of the console of FIG. 13

FIG. 3 is a generic binck diagram of the subject infor-
mation storage and retricval system;

FIG. 4 is a block schematic diagram of one embodi-
ment of the system wherein data to be searched is stored
on reels;

FIG. 5 is another embodiment of the sub).ct system
wherein conscles are remotely located from a central
store; ~ o
FIG. 6 is a cutaway viw of a preferred form of opticnl
scannc ® utilized in the subjzct system;

FIG. 7 is a block diagrum of oue asynchronous elec-
tronic system for d.cading the self-clocking optical code
utilized in the subject system; and

FIG. 8 is a view showing a.preferced form of self<clock-
ing optical coding along ‘with timing signals associated
therew:ih as provided by the systeni of FIG. 7.

Briefly, a system useful in hicrarchical szarching is pro-
vided wherein human readatle information such as, for
instance, descripiive titles each having an associated opti-
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cal code s prowcated en a viewing sereun.  The viewing
screen may cither be the case of a cathode ray tube or may
be a direct viev.ing soreen in association with a projection

system. The operator strobes, by mcans of a light sensor, -

the optical code assomated with a subject: about which he
desires further information;
a series of pulses indicative of the code strobed, which

- pulses are operated on by.a control means which causes
additional information relating to the selected subjeet to-
This procedure may.

be presented in the viewing screen.
be repented any rumber of times such that a hicrarchical
search is performed,

For a more detailed description, refer first to FIG! 1
wherein a human operator is-shown holding a scanner 1,

which, as-will hercinafter be more fully discussed. can -

tuke any of several forms, The hunmn operator in FIG.
1 is shown hclding the face of the scanner 1 in optical
assoziation with an optical code 2 which is in juxtaposi-
ticn with piinie or human readuble information presented
on the face of the viewing screen 3; The viewing screen
3 j. con.iined in a console 4 which is mounted, for pur-

poses of iliustration, on the top of a desk 5. The seanner

1 is shown ccanected along line 6 to the inside of the
desk for communicating with the circuitry involved in
the operation of the hereinafter described system.

In FIG. 2 is shown a detailed view of ihe information
presented on the viewing screen 3 of iLe display means
shown in FIG. 1, This is mercly for purposes of illustra-
tion and it will be understood that any number of various
types of searches can be performed with the novel in-
formaticn storage und retricval system herein presented.
In FIG. 2, for example, is shown a map of the United
States with certain cities set forth with an optical code
associated with each. This display could have been the
result of a previous choice by the human operator. It
will be noted that the map of the United States, or for
that matter any other material presented on the display, is
not distorted by artificial boundaries such as in a con-
ductive touch plate viewing screen system.  In perform-
ing a search, the operator will, by means of the scanner 1,
strobe an optical code associated with a category of the
data presented on the viewing screen 3 about which the
operator desires further information, Thus, for instance,

" in the example shown in FIG. 2, the operator, if he de-

sires information at another detail level, concerning, first,
San Francisco, he would strobe the code associated with
the human readable words “San Francisco.” Then, rely-
ing or the information associated with the map of the
United States appearing on the right-hand portion of the
viewing screen 3, he would then sclect further detailed
information at another dctail level concerning San Fran-

_.cisco. Thus, two or more search criteria may be presented

simultancously on the viewing screen 3. The choices
resulting from the operator's perusal of the viewing screen
would then czuse, as will hercinufter be more fully de-
scribed, a new saurce of information to be prescnted on
the viewing screen 3 which information results from the
particular choice made by the operator.  This sequence
continues as the operator scarches through and finally
obtains .he sough! information,

Refer next to FIG. 3-wherein is shown a general block
diagram of the subject information cforage and retricval
system. In ¥1G. 3 is shown a display block 7 clectrically
connccted along line 8 to a junction which is electrically
connected both along iine 9 to an optoclectrical scanner
18 and along line 12 to a display gencrator 11, The dis-
play 7 may comprise, as heretofore mentioned, the face
of a cathode ray tube or it may be a direct viewing screen
or any other similar type of dispiay mcans. Likewise,
the scanuing means 10 may comrrise the hereinaficr de-
scribed light gun or may comprise any other type of
human-held optical sensing clement. Moreover, the dis-
play generator 11 ijtseif may comprise a direct optical
projection system from, for instance, a.roll of film or

strips Of A1 ~- =iat anmarica o ramataiy Inmatad coetam 78 reduce tha redlected elare of room lishts.
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employing optical scanners, coaxial transtaission and
cathode ray tube display,  Additionally, the displa gen-
ctator My COmprie & compuler system utilived in
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conjunction with a cathade ray tube display wherein the .

generation of the display is under control of the computer,
Refer next-to FIG, 4 wherem is showa an embodiment
of 1he subicct invention n which dnformation bearing

recérds along with related optical codes. are stored on a -

rhotographic film 13 which is wound about two reels 14
and 15 xnd over an idler pulley 16. ‘The reels 14 and
15 and idler 16 are mountad for rotationzl movement by
means of bearing-shaft sriangements or wav other suitable
means (not shown). Two lenses 17 aad 18 ucting in
conjunction with a light source 19 function to project se-

face of a mirror 20 which reflects the enlurged image
from the film onto the rear side of a viewing screen 21
contained in the console 22, A film driver 2% is mechan-

-

jcully connected by suitable means 23 to effect rotation

of reels 14 and 15, The fihn driver 24, which may be a

-conventional reversible motor or stepping motor is cons

trolled along line 1§ by a record control mcans or con-
troller 26 which in turn is receptive along line 27 of scarch
control signals {from a dacoder or sigrial interpret means
28. The signal interpret means 28 in turn is electricaily
connected along line 29 to a scanner 390, ) )

In operation the film 13 is initially advaneed to a start-
ing position by the film driver 24 under control of the
controller 26, The starting or initial position may be

actuated from the scanner by an operator of may be con-

trolled by some other means. When the first or initial

frame of the fiim 13 is projected onto the rear of the view==

ing screen 21, the human opertor 32 views the informa-
tion and selects a portion of the projected nformation
about which he desires further information, as heretofore
discussed. The operator then places the pistol over the
coded information adjacent the data and squeezes the trig-
ger which causes the scaaner 30 to scan the optical code
thereby furnishing a serizs of pulses along line 29 to the
decoder or signal interpret means 28 which furnishes
search control signals to the controller 26 to cause the
tilm driver to cause the recls 14 and 15 to rotale such
that the dasired information is brought into alignment
with the ienses 17 and 18 and be projected onto the rear
of the viewing screen 21, This sequence is repeated any
number of times until the scarch is completed.

With respect to the viewing screen, several factors had
to be taken into coasideration .n the selection of the
particular type of material wilized.  Fur instance, human
fatigue might result from the use of ceifam types of light
output. Likewise, certain materials might not present an
image which could be viewed in ordinary oflice-type
ambient illumination without fatigue resulting from ex-
tended viewing periods.  The material must also be a low
gain, quite ditfuse screen so that images appearing thereon
can be viewed off axis without too severe light fall off.
However, these requirements are generally antagonistic to
an optimized machine reading system v here, for instance,
one would prefe. an image optimally focused for that
part of the spectrum where the sensitivity of an associ-

- ated optical sensor is peaked and removal of remoter parts

of the spectrum (whict arc out cf focus) by means of
filters.

Conventional ground glass or coated glass screens im-
part & granular structure 1o the image which is unpleasant
and reduces the resolution capabilities of the image.
Furthermore, the sharp edges of the diffusing surface
cause prismatic cffects which are disturbing. Since both
of these difficuliics also may affect the operation of the
optical scanning system. other materials were considered.

Onc possible solution is 10 utilize a composite screen
of ground gluss with a sheet of no-glare glass between
the observer and the ground glass. The no-glare glass
is a coated glass which is used in picture frumes to
Its coating
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is much smaoother than the ground ginss and introduces
no prismatic proplems noer aoticeable granularity. The
reduction of light caused by the no-plare plass was
l.’;.h :;ible, yet it reguced the apparent granularify and
prismatic effects of the ground gluss. T couted sur-
faces were placed in contict, nunimizing the diffusion of
the image.

e will, of course, be understood that the above de-
scribed combinution is not ceritical 1o the present inven-
tion since a conventional pround gluss sereen will suftice.

Refer next 1o FIG. § which is another embadiment of
the subject invention.  In FI1G. 5 are shown a pharality
of rem motely lo“ucu ani 1y terminals designuted generally
" ‘*“vhode‘ T tebe 1ype viewing
atral pa “The divpla y {ferminal
Tnclades pmol optical scanner 26 clectrically con-
accled along line 37 1o a couxial cable 38 which is also
connected to the display conscle itself. The coaxial
cable is connected by means of a transmission link 39
to a central store 40 which comprises, for purposes of
illustration, a store of film strips 4% containing informa-
tion arranged, as heretofore discussed, with' an optical
cods sssociated with each of the daia portions. The
couxinl cable 42 from the tronsmission link 39 is con-
nected to a decoder or signal interpret means 43 which
n turn is electrically connected along line 44 to a record
or strip select drive 45 which in turn sclective'y withdraws
chips from the large chip store 46 and pc\itinns them in
scanning alipnment with a tathode ray tube §7. A lens

48 is provided for focuving the light output of the.

cathode ray tube 47 onto the selected film strip 41s. A
photodetector 49 is placed on the opposite side of the
sclected film steip 4fs in optical association with the
light from the scanner 47 passing therethrough, The
photodetector is electrically connected along Hine 50 to
the coaxial cable 42.  The cathode ray tube is eleétrically
connected by line 51 to the coaxial cable 42 wlong and
through the transmission fink 39 by means of the coaxial
cable 38 to the display units 33 for sweep synchroniza-
tion. The particular structurc of the strip sclect drive
will not hereir be set forth since there are zny number
of ways of sclecting strips und bringing them into optical
association with a cathode ray wbz scanning system
responsive fo signals received from a unit such as the
signal interpret means 43, which acts as a decoder 1o pro-
vide, as hercinafter described, control address signals
unique to cach of the stripr 41 in the store. One such
means is shown and described in an application entitled
“Direct Access Photo Memory,” Seriu! No, 786,406, filed
January 12, 1959, now U.S, Polent No. 3,149,529 as-
signed to lhc same assignee as the present application.
Additionally, while the before ard following descrip-
tion is of a single store 46 and single cathode ray tube
central store, it will by understood, as illusarated in the
drawings, that a system wherein a plurality of stores
and associated comhode ray tubes is contemplated.

In operation, an operator initiates a mode of opera-
tion by mecuns of the control pancl to position a sclected
‘portion of a selected chip on the optical axis 48¢.  This
may be by depressing a kev to select a general scarch
arca or may be a “start” button or may be by keying
in an address. The operator then peruses the displayed
_information on the face of the cathode ray tube 34 and
chooses a selected portion of the information for more
dstailed anulysis. The pistol scanner 36 is then rlaced
over the optical code, “fired.” as will hereinafter be de-
scribed in more detail. and the code pulses from the pistol
appearing on line 37 scrially trensmitted along the coaxiai
cable 38 through the transmission link 39 to the de-
coder or sign\l interpret means 43. - The coded signals
are resolved in the signal mlcrpret means 43 and search
contrel signals appear on line 44 which are utilized to
cause the record control means 45 to selectively position
a dcsired strip 41 with a selected pertion of information

© 7oe=~ine acenciation with the cathode ray tube scanner

e 8,202,488 T .

47. This video information from the photodelecior 49
is then transmitted back over the coaxial cables through
the transmission links to the display for further operator |
perusal and searching, as heretofore discussed.

5 In the test system sewaily built, the first 1ype of scanner
that was iavestigated was that of a peacil type scanner
which was handheld by the human operator and moved
over the associatd optical code. A slit was providad in
front of the phmo:ril contuined in the scanner to help

10 reduce reflections to provide a uscble sicmal. Bowever,
duc 10 the light loswes in the optical system and resolu-
tion problzms, the signal was so reduced that it was
necessary to open the slits such that the signil-to-noise
ratio of the derived signal was  intolerable.  Other

15 sources of error included problems in maintuining a
proper azimeatha! relationship between the slits and the
line of code and those of yawing of the pencil from the

=noitmal to the screen which lead to velocity, misregistra-
tion and focusing problems. The above problems Jead

20 1o the choice of the configuration shown in FIG. 6.

In FIG. 6 is shown a kand-he'd jm:cl 53 for wilization
as an oplical scanner or transtucer in the subject system.
From thc human enguaecring. standpoint, a pistol con-
figuration provides a natural means for obtaining accurate

25 training on « target.  The trigger 53 serves as the initiator
of the mechanical sweep, the barrel 54 is used for
sighting or aiming, while the handle 544 sarves as a
simple vertical reference and facilitutes steadiness while

Ctriggering.  In FIG, 6, a leas 55-photocell 86 arrange-

30 ment is mounted on scanning arm 57 which is pivoted
about shoft 88, Shaft £8 is rotatably secured in the barrel
54. Apph’c.\(ion of pressure 1o the trigger 83 causes the
linkage 59 to pivot about shaft 60 and to contact cam
Jedge 61. Continued pressure on the trigger 53 causes

33 the linkage 59 acting vpon the cam ledze 61 to cause
the scanning arm 57 10 swing to its leftmost scanning

- position.  As the lakage 59 moves forward, it is caused
by the surface 62 to steadily move away from contact
with the contact cam ladee 61. At some point, the

40 Jinkage 59 iy disengaged from the contact cam ledee 61
“and the scanning arm 57 is caused to fiy back to its
richtmost positiont by action of the spring 63 which is
compressed by a face {not shown) on the cam 64 as the
seanning arm is moved to its leftmost position, When

45 the trigger 53 is relensed, a spring 65 causes the linkage
§9 to move back into position to engage the contact cam
ledge 61 upon reapplication of pressure to the trigger
§3. Depressing of the trigger also results in the Jower
portion of linkage 59 coutacting the actuator 66 of a

50 microswitch 67 mounted in the handle 84a. This switch
is used to gute on the photocell §5 only when the linkage
59 is disengaged from the contact cam ledee 61, When
this accurs the linkage §9 causes the actuitor to be de-
pressed 10 its rearmast position which initiates the micro-

55 switch thereby gating out the outpit of the photocell as
the arm 57 sweeps from Jeft to right.

There are, of course, many methods for obtaining a
mechanical scanning motion, In this application, con-
sistency of scan, that is, speed from scan to scan, as welf

80 as within scans, is highly desirable even thoush, as here-
inafter described, a self-clocking code is provided. Ap-
proaches involving rotating mirrors and moving slitted
belts in front of the photocell (similar to a focal plane
shutter) were considered and dropped in favor of a simple

85 swinging beam

The transducer emploved (0 convert the light signals to
electrical signals has been referred to as a photocell.
While any member of the large family of light sensitive
devices miy

70 of this particu'ar application dictated a careful choice.
A consideration of spectral match with the human eye
as well as high sersiivity pointed unmistakeably to a
photermuliirlier tube. However, a pholomultiplier was

_ not chosen because of its fragility and voltage require-

75 ments. That-is, since the scanner is 1o be hand-held,
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it would be subject to dropping and other mechanical
abuse,  Furthermore, it would weem undesiruble to held
a device in the hand that requires close to 1,000 volts to
operate. ) . : .

While any number of phatosensitive devices may be
cmployed successfully in the sobject systens, it was found
‘that the HolTman EA7E2 Photo-Voltaie Detector.Carsule
worked quite admirably.  Beng sificon, its dark current
is very low (manimum of 10 micro-umps with a one
volt negative bias wt 55° C.) The durk current also
displiys o Jower temperature coctlicicnt than would
direct germanium umt. The response time s less than
10 micro-cconds which is faster than required in most
applications, . : .

Qae of the greatest problems in perfecting o Workable
system in decordance with thé subject invention wis that
of the choice of a proper binary colde.  The code to func-
tion adequately in tad subject -y stem should be as compact
as possible leaving the maximum space fer the et of
the dosument, yei staying within reusonuble resolution:
requirements.  Also, theie should he ease of typing and
reproduction and it should be readable by a single rhoto-
cell.  Likewise, it should have low sensitivity to scanning
speed variations, vertical and azimuthal alignment errors,
change in cnlargiment ratio, and to film density, Light
intensity and contras: ratio varations.  Finally, it should
lead to a simue, self-clocking upproach; since the sessing
‘device will bz hand-held and so many variables exist
in going from the type bar code characters to the screen
image, the system should be asynchronous,

3,202,489
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At the top of FIG. 8 is thown a binary code which was -

chosen and pos:esses all of these necessary: churacteristics,
The code shown was chosen additionally for the simplicity
of the clectronics required for discrimination between
“1" and 0. as well as the self-timing feature which it
possesses, The binary number represenicd is 101100,
The last venical linc simply completes the box.  The
plus sign preceding the code is an optical precursor, which
can aid in aiming and aligaing the scanning pistol before
the code is “read in.” A clear plastic member can be
attached j0 the pistol and engraved with a similar plus
sign to be aligned with and pliced directly over the sign
on the code. It is only nccessary for one of the four
vertical “flags” comprising each zero to be read by the
photocell. The other three ase provided to accommodate’
for possible vertical misalignment as well as for ditferences
in the optical reduction and enlargemient ratios employed
in the photographic processing of images, The electrical
outrut of a scan is portrayed at “a” in FI1G. 8., After
diffcrentiation, this signal is shown at “b"  Thus, it can
be seen that the pouitive pulses provide the self-timing
since there is a posifive pulse before every bit. The ad-
dress itself may be deduced from the negative pulses.
That iz, at the cnd of every bit, a decision can be made as
1o which binary churacter was read. . If a negative pulse
has occurred. then a “1" wus read, while Jack of a nega-
tive pulsc is inierpreted as a “0.”

There are many possible methods for elestrically de-
coding this signal. A block disgram of a simple asyn-
chronous system is shown in FIG. 7. The appcarance
of the electrical signal at various points in the system is
shown in FIG. 8 by the use of the same icttering system.
After passing through an amplifier 68 and a differentiator
69 (a simple RC netwaork suffices for the latier and can
be readily incorporated into the ampliiicr), the signal
i5 divided into two allernate paths, Foellowing the right-
hand path, the signal is rectified by two diodes 70 and 71
and the positive pulses are fed to two inputs of a bistable
circuit 72. By this mcans, the positive pulses will always
change the staie of the bistable circuit 72 regardless of
its initial s1n*e and regardless of the scquence of “1's”
and “0's.” is may be seen by the cutput as illestrated
at FIG. Rc.  : hie cutput at point ¢ is the idzatical pattern
with polarity revuersed. derived from the other side of
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4a differentiators 73 and 74, which prevents drift and ne-

pates the need of setting D.C. Jevels, they appear us illus-
trated at 84 and 8e. When these .signals are rectifizd
by diodes 75 and 76 anu are mixed, the positive pulscs
marking the beg nning of cuch bit appear-ut junction 77,
as Hostrated at FIG, ¥ .

In the left path of FIG. 7 the signal is {ed to one
input of a bistable circait 78 which will be reset by the
positive pulses at the beginning of cach bit so that it will
alwiys chanec state when a negative pulse oscurs, This
may be seen at FIG. 8¢ which shows the output from
the ‘histable circuit 78. When this signal is differentizted
in gifferentialor 79. rectified in d.ode B2 and fed. with the
signal appearing at jumctien 77, into an ANIZ gate 89

there will be an output puse at the end of every 17 bit

only, This anfermuation, in conjunction with the tim-
ing pulses avaiiuble at junction 77. is readily interpretable
in terins of "1's" und “0F.."  1f desired, a positive indica-
tion of & 0" may be ortaincd oy feeding the “I's” out-
put as’an inhibit sigeal to a gate #1 which also receives
the timving pulses from junction 77, Then, in the abyence
of a "1,” this gate 81 will have an output indicating a
“0." ’

The output from the signal interpret mear s of FIG. 7
may be fed in‘o any conventional serial input decoder and
control signals for the appropriate svstem derived such
that the store retrieves information from the designated

“address and presents it for transmission to the viewing

screen. .

It wiil, of course, be understood that while the par-
ticular code chosenn has the desirable feature of being
self-clocking, other codes couid be employed. For in-
stance, man-machine readuble codes such as the E13B
code wilized by members of the American Bankers As-
sociation or “Fred” could be utilized. A good descrip-

- tion and discussion of these codes is contained in Machine

" Reading Data Processing, Oct.-Dec., 1960, pp. 208-223.
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Thus. there has been provided an informetion storage
and retrieval system which is conducive to hierarchical
searching by an operater. That is, hie is presented with
a series nf Hierarchical indexes, the next lower more de-
tailed level being displayed to him as & result of his
choice of a category from the previcus, more general
display. By these mezns, what may be called a man-
nrachine conversation is facilitated. This conversation
staris when an operator of a console chooses a mode of
opeiation which thea actuates the first display in the
chosen mode.  The comversation is then carried on by the
operator telling the macbine his next choice from each
document displayed. S

1t will be noted that the heretofore described system
presents a simple metbed of retrieving a document withs
out the neeessity of keving in search criteria which might
introduce operator errer and additionally would be quite
a tedious task in the case of a large store wherein a large
number of scarch data is contained.. Moreover, in the
heretofore described system. unlike the systems wherein
information is projected onto a viewing screen which is
divided into a number of touch sensitive areas, the ad-
dresses can be assigned to items being placed in the file

in any convenient masner, €.g., chronelogicatly.- Thus,

a given document is referenced on a display simply by
micans of its binury ctoded address. This obviates the
necessity for programming the computer for each index
type display, for example, to refer a specitic.sub-area of

the display screen to the given ilem in the file. 'I'h?rc-\\\

fore, preparing additienal displays or revising them is
greatly simplified.  Furthermore, a great savings of
nwory capacity may be realized.  Likewiss, displays
of graphic material need not be anificiaily distorted in
orde:r that a referenced area fall within a keyed-sub-urea
of the display.  Finally. o Lurge associative memory which

is normally associated with the multi-discrete area projec- -

- sinn corean and the nreviouslv mentionec svstem wherein
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a-ight ncxl is utilized in Lo‘.,m....on with u cathode
ruy tube sweep, i not needes

. While the invention has bzen particnizely showan and
’ deseribed  witiv refereace 10 2 prefersed emboadiient
‘thereof, il will be uidersteod by those-skhitled in the art
that vimiaus ehanges in the form and detzils moay be made
therein without departing from th spirit and scope of the
invention,
What is claimed is:
10 A system for searching for and dmﬂ.n ing scletted
information, coniprising:

a viewing screen,

a plurality of information bearing records,

. means for dispiaying the information cartent of a “se-
- lected one of tuid information bearing rucords ‘on
said viewing screen,

“means for scunning a portion of the information dis-
played on said viewing screen to produce a sca: ‘,h
control signal, »nd

means responsive to said scarch control signal to posi-
tion another information bearing record in- operable
associatioa with said displaying means.

2. A system for ;earchmg for aad dnplaymg selected

inform'umn, comprising: .

a viewing screen, -

a plumhty of information bearing records the infor-
mation content of each including at lcast onc cate-
gcry of human readable information,

an optical code associated with.each cazegory of human -

~ readable information,

meaas for dxsp]'xym" the mfornmtxon content of a
selected one of suid information bearing records on
said viewing screen,

means for selectively scanning the optical code pomons
of the informatjon displayed on Sdld viewing screen
1> produce a search control vignal, and

megans responsive to said search control signal to posi-
tion another information bearing record in opcrablc
association with said displaying means,

3. A system for cuarchmg for and displaying selec‘cd

information, comprising:

a viewing screen,

a plurality of intormation beunng records, the infor-
mation content of each including at least one cate-
gory of human readable information,

an optical code associated with each category of human
readable information,

5,802,499
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means for displaying the information content of a se-

fected one of said information bearing records on
said vicwitiz screen,
means for scanning the optical code portion of the in-
formation displayed on said viewing scrcen about
which further information is desired to produce a
search control signal, and
. means responsive to said search control signal 10 posi-
tion an information bearing record containing said
-desired further information in opcrable association
with said displaying means. :
-~ 4. A system for searching for and displaying sclec.ed
-information, comprising:

Approved For Release 2007/09/21
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a Viewing senai,

Capturality of irfermuiion beanng reconds, the informa-
130 contient of cach incivding at least.one catvpory
of humun readibic informasion,

an eplienl cods waociated with cach sutegory
recdeble infarmaiion, '
il diw':s\ micans,
means forinitially positinning a seicated oze of ruid
inf ion bearing revo~Js in opereble association
Cwishlosaad disflay means 1o thereby displuy the con-
fents thereof on suaid vicwing sceeen,
copto-electrical menns for seamning the orliczl code por-
tion- of the information dispioied uboui which fur-
ther faformafion s desired operubie to produce an
elecirical oulnut indm...\c of the code seurned,
decoding menas recepiive of said electrical cuiput, and
s recard conra!l micans clectriczlly connesied 1o said de-
coding means operuble (o position an information
beoring record containing said desired furttier infor-
mution in operuble “associntion with said display
means,

8. Tiie system of claim 4 where'n the op'o electrical
means is a hand-held optical pistol scanncr of ihe swinging
beam tvpe.

6. A -ystem for scarching for and displaying selected
information, comprising?

a viewing sgreen, .

a plurslity ¢f infermation bearing records, the infor-

mation content of each includ .ng ot least one cite-
cory of hurwan readable ir formation,

a self-clocking optical code associnted with each cate-

gory of himun readable informition,
- a display means, . .
means for initially positioning a seiccted one of said
informaticn bearing records in operable assaciation
vith sald display means to thereby display the con-
tents thereof on said viewing screen,
oplical pistol scariner means for scanniag the optical
code portion cf the information displayed about
which fariher information is desired operable to pro-
duce an electrical- ouiput mdluatwe of the code
scanned,
asynclironous decoding. means receptive of said elec-
trical output, and .

record control means electrically connected to said de-
coding mecans operable to position an information
bearing record containing said desired further infor-
mation in operable. association with said display
means.
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